Proteomic analysis of vascular smooth muscle cells in physiological condition and in pulmonary arterial hypertension: Toward contractile versus synthetic phenotypes.
Vascular smooth muscle cells (VSMCs) are highly specialized cells that regulate vascular tone and participate in vessel remodeling in physiological and pathological conditions. It is unclear why certain vascular pathologies involve one type of vessel and spare others. Our objective was to compare the proteomes of normal human VSMC from aorta (human aortic smooth muscle cells, HAoSMC), umbilical artery (human umbilical artery smooth muscle cells, HUASMC), pulmonary artery (HPASMC), or pulmonary artery VSMC from patients with pulmonary arterial hypertension (PAH-SMC). Proteomes of VSMC were compared by 2D DIGE and MS. Only 19 proteins were differentially expressed between HAoSMC and HPASMC while 132 and 124 were differentially expressed between HUASMC and HAoSMC or HPASMC, respectively (fold change 1.5≤ or -1.5≥, p < 0.05). As much as 336 proteins were differentially expressed between HPASMC and PAH-SMC (fold change 1.5≤ or -1.5≥, p < 0.05). HUASMC expressed increased amount of α-smooth muscle actin compared to either HPASMC or HAoSMC (although not statistically significant). In addition, PAH-SMC expressed decreased amount of smooth muscle myosin heavy chain and proliferation rate was increased compared to HPASMC thus supporting that PAH-SMC have a more synthetic phenotype. Analysis with Ingenuity identified paxillin and (embryonic lethal, abnormal vision, drosophila) like 1 (ELAVL1) as molecules linked with a lot of proteins differentially expressed between HPASMC and PAH-SMC. There was a trend toward reduced proliferation of PAH-SMC with paxillin-si-RNA and increased proliferation with ELAVL1-siRNA. Thus, VSMCs have very diverse protein content depending on their origin and this is in link with phenotypic differentiation. Paxillin targeting may be a promising treatment of PAH. ELAVL1 also participate in the regulation of PAH-SMC proliferation.